By combining the mammalian two-hybrid system MAPPIT and saturation mutagenesis, we complement and extend crystallographic and NMR data, and reveal how TIR domains interact. Our approach fully delineates the interaction sites on the MyD88 TIR domain for homo-oligomerization and for interaction with Mal and TLR4. Interactions between three sites drive MyD88 homo-oligomerization. The BB-loop interacts with the E-helix, explaining how BB-loop mimetics inhibit MyD88 signaling. The C'-helix interacts symmetrically. The MyD88 TIR domains thus assemble into a left-handed helix, compatible with the Myddosome death domain crystal structure. Our assembly explains regulation of MyD88 by Mal, phosphorylation, and oncogenic mutations. These findings provide a paradigm for the interaction of mammalian TIR domains.
Random mutagenesis and MAPPIT NF-κB activation
Adapted from Bovijn et al. (2012) Hexameric MyD88 TIR assembly MAPPIT is based on the JAK-STAT signaling pathway of class I cytokine receptors. Upon ligand binding, the leptin receptor complex is reorganized, leading to recruitment and cross-activation of associated Janus kinases (JAKs). The bait protein is fused to the mutated intracellular part of the leptin receptor, which is deficient for the recruitment of Signal Transducer and Activator of Transcription 3 (STAT3). The prey protein is tethered to a fragment of the gp130 receptor chain which harbours several STAT3 recruitment sites. Upon binding of prey and bait, STAT3 is phosphorylated and forms an activated STAT3 complex. This complex migrates to the nucleus, resulting in the induction of a STAT3-responsive reporter gene. 
